. The prevalence of HCV -HBV coinfection was (5%), HCV-HBV-HDV  coinfections were (0.83%) . Statistical analysis showed that the age was significantly effective on the prevalence of HBV (p = 0.009), parenteral medication users showed a significant relation with HBV and HCV prevalence (p = 0.03 and 0.041) respectively. The blood transfusion frequency was significantly related to HBV and HCV prevalence (p = 0.042 and 0.035) respectively. It was noticed that vaccination significantly related to HBV prevalence among thalassemic patients (p = 0.002).
INTRODUCTION
Hepatitis is an inflammation of the liver and is a major public health problem worldwide; it can cause considerable morbidity and mortality among the human population from acute to chronic infections expressed as acute and chronic hepatitis, cirrhosis and hepatocarcinoma [1] . At least, five viral etiological agents alphabetically named A, B, C, D, and E have definitely been recognized, in addition to F and G which have also been described [2] .
Hepatitis B virus is a small enveloped virus, hepatotropic, with a partly double-stranded, circular DNA genome [3, 4] , a member of the Hepadnaviridae family, which is a major cause of acute and chronic hepatitis, cirrhosis, and hepatocellular carcinoma. More than 2000 million people have been infected with this virus; about 350 millions of whom remain infected chronically and become carriers of the virus [5, 6] . Hepatitis C is a small, enveloped, positive stranded RNA virus and is a member of Flaviviridae family [7, 8, 9] . It can result in acute or chronic hepatitis, 170 million chronic carriers worldwide are present [10, 11] .
It is highly mutable due to lacking proof-reading activity [12, 13] . Hepatitis delta virus is a defective and negative sense single-stranded circular RNA virus [14, 15] . It requires hepatitis B surface antigen (HBsAg) for packaging and transmission, and always coexists with hepatitis B virus (HBV) in natural infections [16, 17] .
It is roughly spherical, enveloped, without distinct nucleocapsid structure [18, 19] . HDV was shown to be associated with the most severe forms of acute and chronic hepatitis in many HBsAg-positive patients and present worldwide in all age groups [20] with a high prevalence in different countries [11] .
Multitransfused thalassemia patients are a population at high risk for blood-borne viral infections, especially for HBV and HCV which can cause post transfusion hepatitis [21] . The reported frequency of infection varies significantly for different countries, due to different prevalence and sensitivity of the diagnostic methods [22] .
It was proved that the blood transfusion is a common transmission pathway of blood-borne viral hepatitis among thalassemia patients who continuously receive blood due to their disease type [23] . This study was aimed to investigate the prevalence HBV, HCV, and HDV among thalassemia patients in Sulaimani.
MATERIALS AND METHODS
Fresh venous blood was collected from 120 major thalassemia patients in Sulaimani Governorate Sulaimani Governorate which is located in the Iraqi Kurdistan Region from September 1, 2007, to August 1, 2008. Serum was separated and distributed to three parts and stored in deep freeze (-80 o C). ELISA technique was depended for detection of anti-HCV antibodies (Bioelisa HCV, Biokit, Co. Spain), HBs antigens (Bioelisa HBsAg, Biokit, Co. Spain) and anti-HDV antibodies (Bioelisa HDV, Biokit, Co. Spain).
For all ELISA positive HCV samples RIBA test (Ortho diagnostic, Raritan, New York) was done as a confirmatory test and RIBA negative samples were canceled.
All laboratory tests and examinations were done in post graduate research laboratories in Biology department, central laboratory in Sulaimani, Hiwa Hospital laboratory, and central laboratory for disease analysis in Baghdad.
The obtained results were statistically analyzed using SPSS version 13, depending on regression and both chisquare test and t-test.
RESULTS
The total prevalence of HBV was (22.5%), HCV (29.1%), and HDV (3.3%) among thalassemia patients (Table, 1 ). Depending on the three age groups, the highest HBV prevalence was with patients their age above 5 years (32.3%), also HCV prevalence was highest among patients their age between 1-5 years (35.2%).
HBV prevalence was (24.7%) among patients with frequent medication uses, whereas HCV prevalence was higher among the same group (32.3%) and concurrent infection with HBV-HCV was (5.7%) ( Fig. -1-) . Analyzing the results statistically showed that the age significantly related to the prevalence of HBV (p = 0.009), also parenteral medication uses showed a significant relation with HBV and HCV prevalence (p = 0.03 and 0.041) respectively.
HBV prevalence was higher among thalassemia patients received blood once less than 1 month and was (35.1%), whereas HCV prevalence was higher among the same group and was (43.2%) and concurrent HBV-HCV infection was (6%) among patients who received blood once more than 1 month. HBV prevalence was (24.27%) among patients with the previous history of surgical operations, while HCV prevalence was higher among the same group and was (32%).
It was noticed that HBV prevalence was higher among non-vaccinated patients (31.5%) ( Fig. -2-) .
Statistical analysis showed that blood transfusion significantly related to HBV and HCV prevalence (p = 0.042 and 0.035) respectively. It was noticed that vaccination significantly related to HBV prevalence among thalassemia patients (p = 0.002). 
DISCUSSION
Multi-transfused thalassemia patients are a population at high risk for blood-borne viral infections. Several factors could explain the high prevalence of HBV, HCV and sometimes HDV among thalassemic patients, including frequent blood transfusion [23] . The vast majority of the cases may be due to the sensitivity of blood screening before transfusion [24] , as it was clarified by different investigators that advances in screening for detection of blood-borne viruses have greatly diminished the risk of infection with blood transfusion in developing countries [25] . Moreover, parenteral medication may be another significant risk factor rather than transfusion [26] . It was observed that HCV prevalence was higher than HBV, which may be due to the availability of the HBV vaccine that can be effective in minimizing the prevalence of HBV infections, especially the current study confirmed the positive effects of vaccination. The current results were parallel to different previous studies [27, 28] . Moreover; the current observations agreed with past studies who showed that the prevalence of HCV was higher than that of HBV [29, 30] .
From other reports, it was concluded that the frequency of HCV markers was 46.8% [31] which was higher than the results observed in the current study. Reports from Italy found that about 15% of thalassemia patients had been exposed to hepatitis C and the prevalence of this virus was significantly high [32] . Results of our study were in agreement with results obtained by others who recorded the higher prevalence of HCV than HBV among multitransfused thalassemia [33, 34] , although others reported high HBV prevalence among multitransfused thalassemia patients [35, 36, 37] . Studies concluded that in countries with a high Human Development Index, the rate of new viral hepatitis infection in thalassemia patients has dropped markedly in recent years but this has not been the case in countries with a low-medium Human Development Index. Among the large majority of chronically-transfused patients living in underdeveloped or developing countries, HCV infection remains a significant problem for patients with thalassemia major [25] . In Iran [38] it was observed that the prevalence of HCV infection in thalassemia patients has decreased significantly. The results observed in this study were similar to observations reported by other investigators in relatively recent years. Costello with colleagues [39] observed that HCV is responsible for 80-90% of post transfusion hepatitis in patients who received blood transfusion. In a study done in Egypt [40] .
It was found that HCV prevalence was higher than HBV prevalence with was parallel to the current results. Similarly, in Pakistan, it was found that HCV prevalence was higher than HBV among thalassemia patients [41] . Moreover, they found that the older patients were at a higher risk for infections with these viruses with is parallel to the current conclusions. The current results were agreed with recent observations reported by Khalil and co-workers in 2016 [42] , who reported a higher prevalence of HCV than HBV among thalassemia patients. As it was clarified the prevalence of HBV was relatively low, otherwise the HDV cannot be found without HBV, so the lowest prevalence of HDV infections can be explained by lower HBV infections as well as discussed, the HBV vaccination also may be behind the lowest HDV infection. Although there are no data about HDV infections in our hospitals and community, this is the first study on HDV in Kurdistan. Similar studies done among type II diabetic patients in Sulaimani city reported a lower prevalence of HCV infections [43] .
CONCLUSIONS
From the current study the following points were concluded:
1. Thalassemic patients in Sulaimani Governorate are at a high risk for blood-borne viral hepatitis infections including HCV, HBV, and HDV.
2. The prevalence of HCV was higher in compare HBV and HDV.
3. The age (duration of blood transfusion), blood transfusion showed significant effects on the HCV and HBV seropositivity.
